Lipoxin recognition sites. Specific binding of labeled lipoxin A4 with human neutrophils.
Lipoxin A4 stimulates rapid lipid remodeling and a pertussis toxin-sensitive release of arachidonic acid in polymorphonuclear leukocytes (PMN) (Nigam, S., Fiore, S., Luscinskas, F.W., and Serhan, C.N. (1990) J. Cell. Physiol. 143, 512-523) and has been shown to inhibit leukocyte responses in several systems. To examine the basis underlying these actions, we have prepared [11,12-3H]lipoxin A4 (LXA4) and characterized its interactions with human PMN. Time course studies (0-90 min) with intact PMN demonstrated cell association of 3H label which was specific and reversible. PMN bound [3H]LXA4 with a Kd of 0.5 +/- 0.3 nM, representing approximately 1,830 sites/PMN, and the Hill plot value of 1.9 suggests cooperative binding. [3H]LXA4 binding was stereoselective since neither leukotriene B4 (LTB4), lipoxin B4 (LXB4), (6S)-LXA4, 11-trans-LXA4, nor SKF 104353 competed for [3H]LXA4-specific binding while LTD4 and LTC4 partially competed. Subcellular fractionation revealed that specific binding with [3H]LXA4 was associated with membrane (42.1%)-, granule (34.5%)-, and nuclear (23.3%)-enriched fractions, a distribution distinct from that of [14,15-3H] LTB4 binding. [11,12-3H]LXA4-specific binding was modulated by guanosine analogs, suggesting the involvement of G proteins. A fluorescent LXA4 derivative (methyl-7-methoxycoumarin-LXA4) competed with [3H]LXA4 binding to intact PMN and showed specific and reversible binding as monitored by flow cytometric analysis. These results indicate that PMN possess specific recognition sites for LXA4 which may mediate its actions.